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Appendix 0: PATHOLOGY

GLP STUDY # 86005
Pathology Report

I. INTRODUCTION:
Study: 90-Day Oral Subchronic Toxicity Test
Test Compound: Pyridostigmine Bromide
Animal: Iattus norvegicus, Sprague-Dawley, 5 weeks, 90

Males and 90 Females.
Dosage Groups:

Gr 28-Day Sacrifice 90-Day Sacrifice
(mg/kg B.W.) (Interim Sacrifice) (Final Sacrifice)

1 (Control) 0 5 males, 5 females 10 males, 10 females
2 1 5 males, 5 females 10 males, 10 females
3 10 5 males, 5 females 10 males, 10 females
4 30 5 males, 5 females 10 males, 10 females
5 60 5 males, 5 females 10 males, 10 femaies
6 90 5 males, 5 females 10 males, 10 females

Reference: SOP-OP-STX-74

II. SUMMARY OF PROCEDURES:
Euthanasia: Sodium Pentobarbital, IP.
Organ Weights: Brain, Liver, Kidney, Heart, Spleen,

Adrenal, and Testes or Ovaries.
Fixative: 10% Neutral Buffered Formalin.
Histopathology: Routine.
Clinical Lab: Hematology/Serology.

III. ORGAN WEIGHT FINDINGS: Pathology Tables in the report
are organized in sets of four, the first two have data from
the final and interim sacrifices, respectively, of the males,
and the second pair has the corresponding information from
the females. Most tables of final sacrifice data for males
have sacrifice dates listed as 1-Feb-87 to 6-Feb-87. Also,
in these and other pathology tables, males are reported from
Xybion file 86005 and females from Xybion file 2GLP8605.
Summaries of absolute organ weight data by dosage group are
presented in Pathclogy Tables 1, 2, 3, and 4. Pathology
Tables 5-8 have group summaries of organ weights as a
percentage of body weight, and Pathology Tables 9-12 have
group summaries of organ weights as a percentage of brain
weight. Analysis of variance of group means, and either
Dunnett's t-test (for data homogeneous by Bartlett's test) or
a modified t-test (for nonhomogeneous data), were performed
for each organ from each of the three types of organ weight
summary. Of the 84 t-tests performed, significant



Morgan et al--249

Appendix 0 (cont.): PATHOLOGY

differences, p < 0.05, from control values were found for
three organs from males and one from females. The high-dose
males at interim sacrifice, Pathology Table 2, had (t-test:
0.01 < p < 0.05) decreased absolute weights of liver
(F=0.080) and spleen (F=0.203), but percent organ-to-body
weight and organ-to-brain weight ratios were not
significantly altered. The mean terminal body weight was
lower than that of the controls at this time, but the
difference was not significant. The cause of decreased
hepatic and splenic weights was not determined. High-dose
males at final sacrifice, Pathology Table 5, had an increase
(t-test: 0.01 < p < 0.05, F=0.167) in the percent adrenal
weight to body weight ratio, but not in either the absolute
organ weight or percent organ to brain weight ratio. Low
dose females, Pathology Table 3, had increased absolute
ovarian weights (t-test: 0.01 < p < 0.05, F=0.098) but the
organ to body weight and organ to brain weight ratios were
not increased. Among the 84 analyses of variance conducted,
the F statistic was less than 0.05 in only one, with percent
organ to body weight ratio, spleens from females (F=0.004) at
the interim sacrifice. No differences were found by the t-
test.

IV. GROSS FINDINGS: Gross findings from the final and
interim sacrifices are summarized in Pathology Tables 13-16.
All gross findings are interpreted as incidental and
unrelated to treatment.

V. MICROSCOPIC FINDINGS: Tissues saved for microscopic
examination from all groups were: Adrenal, aorta, femur,
brain, sternum, cecum, colon, diaphragm, duodenum, ear,
extensor digitorum longus muscle, exorbital lacrimal gland,
esophagus, eyes with optic nerve, Harderian gland, heart,
ileum, jejunum, kidney, liver, lungs, submandibular lymph
node, mammary gland, mesenteric lymph node,
mandibular/submandibular salivary gland, nose/turbinates,
ovaries, pancreas, parotid salivary gland, pituitary,
parathyroid, rectum, spinal cord, skin, sublingual salivary
gland, skeletal muscle, sciatic nerve, soleus muscle, spleen,
stomach, thyroid, thymus, tongue, trachea, urinary bladder,
uterus, male accessory sex organs and testes. All tissues
were examined in animals from the 0 and 90 mg/kg/day dose
groups. Diaphragm, extensor digitorum longus muscle, kidney,
liver, lung, and soleus muscle were examined in animals from
all dose groups. Gross lesions were examined from all
animals. Pathology Tables 17-20 list the incidence summary
(with percentages) of all microscopic observations of all
tissues from the final and interim sacrifices. Based on
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results of Kolmogorov-Smirnov twu-tailed analysis (95%
confidence level) of microscopic findings, Pathology Tables
21-24, no lesion was significantly more frequent in a treated
group than in the control group, from either sex. A similar
analysis, not shown, was also made with animals from both
final and interim sacrifices grouped together; no significant
differences were found. The only neoplastic findings in the
study were a renal adenoma observed in Group 5 female
#86D0845 and lymphosarcoma in both a Group 2 male, #86D0628,
and a Group 5 male, #86D0686. The biological significance of
these neoplasms with respect to the experimental treatment is
unknown. Pathology Annexes A and B have the correlation of
gross and microscopic lesions for all males and females,
respectively, with any gross findings other than "No Lesions
Recognized". Pathology Annex C contains the Individual
Animal Reports with organ weight data and gross and
microscopic findings for the males; Pathology Annex D has the
corresponding information for the females.

VI. SUMMARY COMMENTS: All lesions observed in these rats
were interpreted as incidental findings. No morphologic
evidence of toxicity due to the test compound was found.

*
A-Robert L. Morrissey Charles B. Clifford

COL, VC, USAR MAJ, VC
Diplomate, ACVP Diplomate, ACVP
18 January 1989 Division of Pathology

18 January 1989
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Glossary of Microscopic Findings

Accessory Sex Organs

--Inflammation, Chronic, Prostate: Aggregates of
lymphocytes, perhaps accompanied by a few macrophages are
present in the interstitium.

--Inflammation, Acute: Neutrophils are present in the
interstitial tissue and in the epithelium and lumens of the
glands.

--Atrophy, Prostate: An area of increased fibrous tissue is
present in which epithelial cells are diminished in size and
number.

--Inflammation, Chronic, Preputial Gland: Aggregates of
lymphocytes, perhaps accompanied by a few macrophages are
present in the interstitium.

Adrenal

--Cortical Nodular Hypertrophy: A focus of cells with
uniformly increased amounts of cytoplasm is present in the
cortex.

--Accessory Adrenal: Well-organized, normal-appearing
adrenal tissue outside the adrenal capsule.

Diaphragm

--Inflammation, Acute: Neutrophils are present in the
interstitium and occasionally within the sarcolemma of
myofibers.

--Inflammation, Subacute: The interstitium is infiltrated by
lymphocytes, with a few neutrophils and macrophages.

--InflammaLion, Chronic: The interstitium is infiltrated by
lymphocytes and macrophages.

--Degeneration, Focal: Myofibers on longitudinal and cross
section have an increase in eosinophilia, with loss of
striation and clumping of the sarcoplasm.

0
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Exorbital Lacrimal Gland

--Atrophy: Decreased size of cells of the acini. Acinar
lumens may appear patent, and acini are separated by
increased distance.

--Inflammation, Chronic: Interstitial fibrosis is
accompanied by aggregates of macrophages, lymphocytes and/or
plasma cells.

Harderian Gland

--Inflammation, Chronic: Interstitial periductal tissue is
infiltrated by lymphocytes and macrophages. Fibrosis may be
present.

Heart

--Inflammation, Chronic: Myocardial interstitial tissue is
infiltrated by lymphocytes and a few macrophages. Fibrosis
may be present.

Kidney. --B- Adenoma: Benign, expansile, cortical proliferation of
tubular epithelial cells.

--Dilation, Pelvis: Self-explanatory.

--Inflammation, Chronic: Interstitial cortical fibrosis
accompanied by a few small aggregates of lymphocytes and/or
plasma cells.

--Inflammation, Chronic-Active, Serosa: Infiltration of the
capsule and surrounding retroperitoneal tissue by
macrophages, lymphocytes and neutrophils, with or without
fibrosis.

--Mineralization: Small mineialized foci, often
intratubular, are present in the renal papilla.

--Nephropathy: Cortical tubules contain homogeneous,
brightly eosinophilic material. Small interstitial
aggregates of lymphocytes are occasionally present.
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Liver

--Fatty Change, Focal: Hepatocytes in a single contiguous
group contain large discrete round clear vacuoles.

--Inflammation, Chronic, Multifocal: Multifocal infiltration
of sinusoids and/or portal areas with a mixed population of
mononuclear cells. Some fibrosis and/or slight bile duct
hyperplasia may be present in these foci.

--M- Lymphoma / Lymphosarcoma: Infiltration and frequently
obliteration of normal parenchymal and stromal components by
a relatively homogeneous population of immature lymphocytes.
Mitoses may be frequent.

--Necrosis, Focal: A contiguous group of necrotic
hepatocytes.

--Vacuolization, Focal: Hepatocytes in a single contiguous
group contain numerous irregular and poorly defined clear
vacuoles.

Lungs

--Aggregates of Alveolar Macrophages (Histiocytosis) : Self-
explanatory.

--Inflammation, Acute, Perivascular: Increased numbers of
neutrophils in perivascular connective tissue, and
occasionally in adjacent alveoli.

--Inflammation, Chronic, Focal: A single aggregate of
lymphocytes, plasma cells, and macrophages, without or
without fibrosis.

--Inflammation, Chronic, Granulomatous: Focal macrophages,
lymphocytes, and giant cells, often surrounding foreign
material. Considered to be a reaction to inhaled bedding,
etc.

--Inflammation, Chronic, Perivascular: Localized
perivascular connective is infiltrated by lymphocytes and
plasma ceils, with a few macrophages.

0
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Mesenteric Lymph Node

--M- Lymphoma / Lymphosarcoma: Infiltration and, frequently,
obliteration of normal parenchymal and stromal components by
a relatively homogeneous population of immature lymphocytes.
Mitoses may be frequent.

Mesentery

--Necrosis, Fat: Self-explanatory.

--Inflammation, Acute: Increased numbers of neutrophils are
present in extravascular tissue, with or without concomitant
edema.

Ovaries

--Para-ovarian Cyst(s): Thin-walled, fluid-filled cyst(s) in
the mesovarium, adjacent to the ovary.

Pancreas

--Inflammation, Chronic: Interstitial fibrosis infiltration
is accompanied by aggregates of macrophages, lymphocytes

O and/or plasma cells.

--Acinar (Exocrine) Atrophy: A focal decreased in numbers of
exocrine acini result in an aggregation of ducts. Fibrous
connective tissue may be locally increased.

Parotid Gland

--Tnflammation, Chronic: Interstitial fibrosis is
accompanied by aggregates of macrophages, lymphocytes and/or
plasma cells.

Pituitary Gland

--Cyst(s): Ciliated or nonciliated, in any portion of the
gland.

Soleus Muscle

--Degeneration, Focal: Myofibers on longitudinal and cross
section have an increase in eosinophilia, with loss of
striation and clumping of the sarcoplasm.
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--Inflammation, Acute: Neutrophils are present in the
interstitium and occasionally within the sarcolemma of
myofibers.

--Inflammation, Subacute: The interstitium is infiltrated by
lymphocytes, with a few neutrophils and macrophages.

--Inflammation, Chronic: The interstitium is infiltrated by
lymphocytes and macrophages.

Spleen

--M- Lymphoma/Lymphosarcoma: Infiltration and, frequently,
obliteration of normal parenchymal and stromal components by
a relatively homogeneous population of immature lymphocytes.
Mitoses may be frequent.

--Necrogranuloma: A focus of eosinophilic debris is

surrounded by macrophages.

Sublingual Gland

--Hyperplasia, Duct: Self-explanatory.

Submandibular Lymph Node

--Hyperplasia, Lymphoid: The size and number of follicles is
increased, accompanied by an increase in secondary follicles
and the number of lymphocytes in the paracortex.

--M- Lymphoma / Lymphosarcoma: Infiltration and frequently
obliteration of normal parenchymal and stromal components by
a relatively homogeneous population of immature lymphocytes.
Mitoses may be frequent.

Testes

--Unilateral Organ Atrophy: Self-explanatory.

Thymus

--Hemorrhage, Multifocal: Self-explanatory.

Thyroid

--Cyst: Squamous epithelial-lined cyst.

o
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--Inflammation, Chronic: Interstitial infiltration of
lymphocytes, often forming aggregates. A few macrophages may
be present.

Tongue

--Mineralization, Focal: Self-explanatory.

Uterus

--Dilatation of the Uterine Lumen (Hydrometra) : Self-
explanatory.

--Squamous Metaplasia of the Mucosa: Self-explanatory.

0

O
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